Textural and Kinetic Controls on Stable Isotope Fractionation during Carbonate Replacement by Jonas, L et al.
This is a repository copy of Textural and Kinetic Controls on Stable Isotope Fractionation 
during Carbonate Replacement.
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/99252/
Version: Published Version
Conference or Workshop Item:
Jonas, L, Dohmen, R, Müller, T et al. (1 more author) (2016) Textural and Kinetic Controls 
on Stable Isotope Fractionation during Carbonate Replacement. In: Goldschmidt2016, 26 
Jun - 01 Jul 2016, Yokohama, Japan. 
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/
Reuse 
Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright 
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy 
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The 
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White 
Rose Research Online record for this item. Where records identify the publisher as the copyright holder, 
users can verify any specific terms of use on the publisher’s website. 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
Goldschmidt Conference Abstracts 
 
1374 
Textural and kinetic controls on 
stable isotope fractionation 
during carbonate replacement 
LAURA JONAS1, RALF DOHMEN1,*, THOMAS 
MÜLLER1,2, ADRIAN IMMENHAUSER1 
1Institut für Geologie, Mineralogie und Geophysik, 
Ruhr-Universität Bochum, Germany 
(*correspondence: ralf.dohmen@rub.de) 
2School of Earth and Environment, University of 
Leeds, UK 
 
The alteration of carbonates (e.g., aragonite 
replaced by dolomite) during diagenesis and 
metamorphism affects not only the element but also 
the isotope signature of the original carbonate phase. 
In a set of experiments Ca-carbonate was replaced by 
Mg-rich carbonates. We study the kinetics of this 
reaction and how this affects the element and isotope 
composition of the reaction products. 
Aragonite samples with different textural and 
microstructural properties (inorganic aragonite single 
crystal, shell of the bivalve  Arctica Islandica and 
skeleton of the coral Porites sp.) as well as calcite 
single crystals were reacted with a solution with 0.8 - 
1.0 M MgCl2 at 200 °C. Cross sections of the solid 
reaction products were investigated by scanning 
electron microscopy and electron microprobe. In 
addition, fluid chemistry was analysed with ICP-OES 
and the Mg isotopes of the reacted fluids as well as 
the solid products were analysed using the Thermo 
Fisher Scientific Neptune MC-ICP-MS (for solids 
following the procedure of [1]). 
The reaction products as well as the reaction rate 
strongly depends on the porosity and permeability of 
the test carbonate, which controls the rate of 
exchange of the carbonate forming elements Ca and 
Mg between the fluid at the reaction interface and the 
bulk solution surrounding the test material. From 
these observations and earlier experiments [2], we 
infer a concentration gradient within the pore fluid 
across the solid reactant. The reaction rate is basically 
diffusion controlled and thus, kinetic isotope 
fractionation effects could be expected [3]. 
Magnesium isotope values of the reactant products 
show systematic evolution with time and are 
discussed in terms of simple mass balance models 
(bulk equilibrium and Rayleigh fractionation) as well 
as by a reaction-diffusion model [3]. 
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